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4 PHD 
COMPLETIONS

45 CONTINUING  
HDR STUDENTS  
(41% FEMALE)

19 COMMENCING  
HDR STUDENTS  
(58% FEMALE, 42% MALE) 

$8.9 MILLION  
TOTAL INCOME

87% OF ARTICLES 
PUBLISHED IN ARWU 
RANKED JOURNALS

90% OF ARTICLES 
PUBLISHED IN Q1&2 
JOURNALS

124 PUBLICATIONS
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As Deakin University goes from 
strength to strength in research and 
innovation, the Institute for 
Intelligent Systems Research and 
Innovation (IISRI), continues to create 
positive impact through innovation 
and entrepreneurship, with another 
outstanding year. 

IISRI researchers have been recognised 
nationally and globally for their 
excellence, winning a number of 
prestigious awards, various Australian 
Research Council, Defence and 
government and industry grants, and 
the Defence Innovation Hub Award for 
the pursuit of excellence in innovation, 
pushing the boundaries of knowledge 
and venturing into the leading edge and 
frontiers of technology. Their research 
and innovation with the Royal Australian 
Air Force delivered advances in 
Advanced Motion Training for Aircrew 
Safety. IISRI’s work with the Defence 
Science and Technology Group - 
Aerospace Division also generated new 
discoveries and applications and their 
expertise continues to be sought by the 
Australian Electoral Commission (AEC).

IISRI researchers’ recognition and 
reputation and recognition for 
excellence in innovation was 
instrumental in bringing the IEEE 
flagship Conference on System,  
Man, and Cybernetics (SMC) for the 
first time ever to Australia. 

This highly successful SMC attracted  
a large number of participants  
from universities, industry, and 
government agencies around the globe.  
The keynote speeches were delivered 
by world-renowned researchers, 
practitioners, and policy leaders from 
leading global organisations, including 
the University of Oxford, UK, the Illinois 
Institute of Technology, Medtronic  
plc, NASA, USA, the Southern 
University of Science and Technology,  
China, University of Technology  
Sydney, the Australian Army,  
and the Directorate-General for 
Research and Innovation of the 
European Commission.

In 2021, IISRI published over 120 peer 
reviewed articles, with over 80% in top 
scholarly journals and the majority 
(102) in the Academic Ranking of World 
Universities (ARWU) ranked journals, 
the highest number in the last 5 years. 
A number of publications arose from 
their successful research collaboration 
with Google on the topic of uncertainty 
quantification in deep learning.

Other highlights included  
recognition of IISRI’s innovative work 
on “AI-Powered Leader-Follower 
Convoy of Autonomous Vehicles with 
Obstacle Avoidance”, in collaboration 
with Army Headquarters Robotic & 
Autonomous Systems Implementation 
& Coordination Office (RICO), through 
the 2021 Essington Lewis Award 
(Support/Services category). IISRI 
Director, Saeid Nahavandi also brought 
home the Australian Space Awards 
- Winner of Researcher of the Year,  
in recognition of contributions to space 
research and innovation through  
the creation of the Australian-first 
human-capable short-radius centrifuge 
system for space and aerospace 
training in high-G environments.

The University is proud of IISRI’s 
achievements as a powerhouse of 
intelligent systems, focusing on the 
design and delivery of smarter 
technologies that have helped realise 
Deakin University’s commitment to 
making a difference to the community 
through world-class research  
and innovation.

C h a I r p E r S O N ’ S  
R E p O rt

The University is proud of IISRI’s  
achievements as a powerhouse  

of intelligent systems.
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ALFRED DEAKIN PROFESSOR 
JULIE OWENS
Deputy Vice-Chancellor Research 
Chairperson, IISRI Board



ALFRED DEAKIN PROFESSOR 
SAEID NAHAVANDI
Director IISRI

We began 2021 with a remarkable 
event, the opening of our new 
building by the Governor General of 
Australia, General David Hurley. The 
new building is furnished with a 
number of state-of-the-art labs and 
workspaces for researchers and 
students that provide a most 
conducive and fertile environment  
for research and innovation.  
This includes a specially designed area 
suitable to carrying out Defence 
based research rated up to a Secret 
level classification.

The year was indeed a very successful 
and fruitful one, with IISRI securing 
several competitive research grants to 
ensure we keep our sponsors abreast 
of technological innovations: 

• A successful ARC Discovery award  
is set to focus on “Learning Deep 
Resilient Behaviour for  
Uncertainty-aware Autonomy”.

• Our research project on Army 
autonomous vehicles research 
showcased the innovation 
capabilities during the Chief of 
Army 2021 Conference and ARX. 
The trustworthy autonomy system 
proved to be a very popular live 
demo with several senior military 
personnel, with both Chief of Army 
and Chief Capability – Army sitting 
in the passenger seat while the 
autonomous truck performed a  
live manoeuvring task.

• A new project with Leonardo 
focused on enhancing earth 
observation for maritime  
domain awareness.

• Our ongoing work with the 
Australian Electoral Commission 
(AEC) continues to support planning 
and decision-making processes of 
AEC through in-house developed 
modelling and simulation 
methodologies.

• IISRI was successful in securing a 
Victorian Higher Education State 
Investment Fund (VHESIF) project 
on the Next Generation Motion 
Simulator platform bringing benefit 
to Australian industry pertaining to 
vehicle design, test and evaluation. 

• Supported by the iMOVE CRC and in 
collaboration with Transport 
Accident Commission (TAC) and 
See.Sense (Limeforge Ltd.) in the 
UK, we embarked on a research 
project to design and develop an 
intelligent framework for analysis of 
real data collected from smart bike 
lights. This provides useful insights 
for informed decision making with 
respect to road safe planning and 
policy formulation for cyclists.

Our researchers continued 
collaborative research with Harvard 
University, University of California,  
San Francisco, National University of 
Singapore and Google. Within Deakin, 
we work closely with the School of 
Engineering, School of IT, School of 
Health and Social Development, 
Institute for Health Transformation 
(IHT), Education Research for 
Educational Impact (REDI) and  
Institute for Physical Activity  
and Nutrition (IPAN). 

All these internal and external 
collaborative research had resulted in 
145 peer-reviewed publications. New 
and existing external collaborations 
continue to grow, including 
partnerships with Defence Science  
and Technology Group (DSTG), 
SmartSat CRC and Ford Australia.

IISRI staff and students worked hard  
in organising the annual IEEE 
Conference on Systems, Man, and 
Cybernetics 2021, which attracted  
over 600 participants. 

D I r E C tO r ’ S 
R E p O rt
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Our national recognition was evident through four awards; 

AUSTRALIAN DEFENCE  
INDUSTRY AWARDS -  
WINNER OF THE 2021  
INNOVATOR OF THE YEAR 

AUSTRALIAN SPACE 
AWARDS - WINNER OF 
THE 2021 RESEARCHER  
OF THE YEAR

THE ESSINGTON LEWIS AWARDS - 
2021 WINNER AND AUSTRALIAN 
ENGINEERING EXCELLENCE 
AWARDS

THE 2021 PROFESSIONAL 
ENGINEER OF THE YEAR - 
VICTORIA WINNER 

All of which are solid testament to showcasing the journey from fundamental research through to commercial reality.
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R E S E a r C h  &  D E v E L O p M E N t
A u tO N O M O u S  CO N v Oy I N g  R E S E a r C h
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Convoying or platooning with a fleet 
of autonomous vehicles has attracted 
increasing attention from research 
communities, governments, and the 
private sector in recent years, 
although, as the technology of 
autonomous convoying is in still its 
early stage, many research activities 
are currently funded by the military.

Autonomous convoying offers immense 
opportunities due to its potential in 
enhancing logistical efficiency as well as 
reducing road incidents/accidents by 
eliminating human error due to stress 
and fatigue. Efficient platooning 
techniques can reduce fuel consumption 
and carbon footprint, and, while humans 
can make complex decisions, involving 
humans in decision-making processes 
can often cause delays compared to 
those of automated machines, with 
studies showing human error causes 
approximately 90% of road accidents 
and fatalities. 

Although it is possible to achieve 
semi-autonomy with a single image 
sensor, such a system may fail in the 
absence or fluctuation of light 
conditions. Uncertainties exist in 
information solicited from the 
environment, sensors, algorithms,  
and controllers. Therefore, a robust 
autonomous vehicle is equipped  
with a range of sensors to minimise 
uncertainties associated  
with perception.

 Sensor fusion with an artificial intelligence (AI) model for end-to-end autonomous driving,    
 where the AI model receives information from different sensors and predicts the relevant outputs.



The concept of sensor fusion is 
developed for optimal information 
processing in multisensory 
environments. A paradigm of sensor 
fusion is human perception in food 
tasting scenarios. Humans perceive 
food through our eyes, nose, and 
tongue. Information from all sensors 
helps a human to identify the 
underlying ingredients. There are 
several motivations for sensor fusion, 
e.g. to accommodate partial or total 
failure of sensors as well as limited 
coverage and precision that cause 
uncertainty. Sensor fusion enables a 
system to act correctly in the event of 
noisy information from certain sensors. 
Sensor fusion allows the creation of an 
internal map that contains various 
detected objects with different 
confidence levels. Different sensors 
have different resolutions and ranges, 
and they cover different regions.  
As such, sensor fusion brings benefits 
pertaining to accurate position, 
orientation, and situational awareness.

SuCCESSfuL 
IMpLEMENtatION OF 

a fuLLy autONOMOuS 
CONvOy CaN 

pOtENtIaLLy ENabLE 
traNSpOrtINg gOODS 

tO rEMOtE pLaCES 
wIthOut huMaN 

INvOLvEMENt. 

RESEARCH AND 
COLLABORATION 

HIGHLIGHTS
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Successful implementation of a fully 
autonomous convoy can potentially 
enable transporting goods to remote 
places without human involvement. 
Indeed, it is envisaged that logistic and 
supply chain activities to help people in 
rural and remote locations with greater 
efficiency without endangering life 
become possible through realisation of 
autonomous convoying in the future.

Alfred Deakin Professor Saeid Nahavandi - 
Research Project Lead
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C Y C L O N E  H I g h - G  C E N t r I f u g E  S Y S t E M  –  
A  H u M a N - r E a Dy  A CC E L E r at I O N  
T r a I N I N g  E N a b L E r

The system provides an isolated, 
controlled, and repeatable 
environment, with local access 
allowing training to be optimised 
in type, duration and timing.

Main benefits of the system are:

• Effective G-acceleration 
training (sustained and 
disorientation),

• Aviation medicine research, 

• Test, evaluation, and 
development of new 
equipment. 

IISRI’s CYCLONE High-G Centrifuge 
System (Figure 1) has a low-cost 
modular structure which was 
designed, built and tested in Australia 
by local talents and puts Australia 
right at the forefront of aviation and 
space training technologies. 

The main drive, which is responsible for 
the actuation of the system, acts as a 
counterweight in both static and 
dynamic modes. In the dynamic mode, 
when the gondola is loaded and the arm 
is rotating, the bending torque and 
shear forces are prevented through the 
passive weight balancing configuration. 
The gondola provides proper support 
and enough space for the human and 
other safety and control accessories. 
The design and mass of the gondola has 
been distributed to ensure the passive 
swing angle is large enough that the 
centripetal acceleration is directed along 
the pilot’s spine. 

IISRI researchers have successfully 
obtained the ethics approval to 
incorporate physiological data 
collection and analysis into the system 
generating low-speed motion. 

This allows in-depth investigation of the 
physiological and cognitive effects of 
high-G force on fighter pilots and their 
performance in realistic scenarios fitted 
with mission equipment. The utilisation 
of CYCLONE allows significantly 
enhancing human performance, 
reducing risks, and lowering injury.

CYCLONE has recently been equipped 
with an interactive Human-Machine 
Interface (HMI). All key parameters of 
the system and main drive are visualised 
through the HMI (Figure 2). These 
include both estimated and sensed 
parameters. The HMI has two 
operational modes: 

1. Definition and execution of motion 
profiles using point-to-point linear 
time-acceleration commands, with 
each motion profile composed of a 
set of commands that can be 
executed manually or automatically. 
The operation of the system is 
shown in real-time and can be 
gracefully stopped at any time.  
The HMI can save up to  
24 motion profiles. 

2. Real-time run commands through 
UDP/TCP communication with other 
software packages. This mode has 
been designed to enable definition 
of more versatile motion profiles 
from an industrial PC in the control 
room or by the control stick 
handled by the pilot in the gondola.

10
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 Deakin University/IISRI High-G Centrifuge System. CYCLONE is capable of producing a maximum sustained   
 acceleration of 9G with a maximum rate of 5G/sec.

 Interactive Human-Machine Interface (HMI). The HMI has two operational modes:     
 (1) point-to-point motion profiles commands, and (2) real-time run commands.

RESEARCH AND 
COLLABORATION 

HIGHLIGHTS
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R a D a r  S I g N a L  C L a S S I f I C at I O N  
u S I N g  D E E p  L E a r N I N g  t E C h N I q u E S
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This research project is a 
collaboration between industry and 
the Institute for Intelligent Systems 
Research and Innovation (IISRI), 
Deakin University. The mission goal  
is the development of intelligent 
distributed radio frequency (RF) 
processing capabilities for 
deployment across space-based 
platforms. The project has been 
established to leverage artificial 
intelligence (AI) advancements to 
develop cutting edge radar 
monitoring capabilities in Australia. 
This initial collaboration is part  
of a multi-phase AI-driven RF 
monitoring system roadmap to 
advance sovereign Australian RF 
technologies and capabilities. 

AI algorithms and in particular deep 
learning (DL) have shown promising 
capabilities for large data-driven  
analysis but there is a lack of AI research 
applied to RF spectrum analysis. This 
collaboration aims to fill this research 
gap by bringing together academic 
experts from IISRI of Deakin University, 
and industry partner DEWC systems. 
This project explores state-of-the-art  
DL models such as convolutional neural 
networks to effectively detect and 
classify conventional and low-
probability-of-intercept radar signals.

The joint collaboration with industry in 
the initial phase of this project has 
resulted in a proof-of-concept deep 
learning-based framework capable of 
detecting and classifying synthetic RF 
signals tested in a lab environment with 
simulated input noise. 1D time-series 
datasets were processed using 
traditional signal processing techniques 
for feature extraction (principal 
component analysis and wavelet 
transformation). Also, 1D time series 
recordings were converted to 2D 
images and then they were processed 
using convolutional neural networks. 

The model uses Adam optimiser for 
adjusting its parameters through 
minimisation of the categorical 
cross-entropy as the loss function.  
Max pooling is applied after each 
convolutional layer to calculate the 
maximum value for patches of a feature 
map and create a downsampled feature 
map. The dropout mechanism is also 
applied to the layers of the network to 
guard against overfitting during the 
training process. 

The model is developed using 
TensorFlow so we can use distributed 
training and warm start-up, which 
allows us to start training using 
previously optimised model 
parameters. The key difference 
between these modelling pipelines is 
how they effectively and efficiently 
represent the data for identifying 
subtle hidden patterns and extracting 
features from raw radar signals.

 A proof-of-concept deep learning-based framework capable of detecting and classifying synthetic RF signals.



RESEARCH AND 
COLLABORATION 

HIGHLIGHTS

 Demonstrating the competency of the proposed deep learning-based RF  
 detection framework.

These two pipelines were tested under 
different signal-to-noise ratios (SNR) to 
mimic the detection and classification 
of radar signals in a synthetic noisy 
environment. The obtained accuracy 
for all different scenarios is very  
close to 100% demonstrating the 
competency of the proposed  
deep learning-based RF detection 
framework. The performance 
degradation is negligible even in the 
presence of the highest level of noise. 
Also, the comprehensive investigation 
revealed that deep neural networks 
outperform traditional machine 
learning techniques for the accurate 
detection and classification of  
radar signals. It was found that the 
performance of traditional machine 
learning models greatly drops  
for corrupted radar signals  
(low signal-to-noise ratios).

ThE prOjECt haS 
bEEN EStabLIShED tO 
LEvEragE artIfICIaL 

INtELLIgENCE (AI) 
aDvaNCEMENtS tO 

DEvELOp CuttINg EDgE 
raDar MONItOrINg 

CapabILItIES IN 
AuStraLIa.
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Delivering a federal election is a 
complicated task, especially during a 
pandemic. It’s anticipated that the 
2022 election will be the largest 
temporary workforce event in the 
country, requiring 105,000 staff 
across 7,000+ polling places with an 
estimated cost of $470M. Social 
distancing, capacity limits and a 
reluctance to queue for long periods 
will likely direct voters towards 
alternate voting channels such as 
early or postal voting, as seen in 
recent State elections, and places 
additional complexity on the planning 
and delivery of the event. This is 
where Deakin researchers come into 
the picture. Deakin has been working 
with the Australian Electoral 
Commission (AEC) for a number of 
years, building models, data sets and 
scheduling algorithms to make 
resourcing and scheduling decisions 
backed by data. 

The partnership began in 2017 with the 
initial focus on understanding the 
queuing behaviour of polling places, 
working with the AEC on performance 
and resourcing. Through our long years 
of working in manufacturing and other 
domains, we were able to leverage our 
experience to provide value. Voter 
satisfaction with queue times at the 
last federal election increased, 
attributed to changes made to staffing 
based on analysis of discrete event 
simulation models. Other changes 
arising from the research focused on 
the operational side of the polling place 
including layouts and voter flows. 

Recently the focus has shifted to the 
impacts on social distancing and 
capacity limits on voter flows. Two 
recent by-elections provided the 
opportunity to collect data in order to 
update the simulation models, 
providing an indication of the reduction 
in processing capacity of a polling place 
and also strategies on which resources 
would have the most negative impact 
on voter flows if there were to be 
removed to meet capacity constraints. 

For the AEC, the value has been not 
only the voter satisfaction, but we have 
used models to predict working hours 
for various vote counting activities. This 
has led to the deployment of a planning 
tool that will be used at the next 
election, which has built on top of the 
existing models and incorporates a 
suite of novel scheduling algorithms to 
plan the vote scrutiny activities for the 
151 divisions across Australia.

Future efforts will investigate the 
feasibility of adding real time capability 
to the planning tool, essentially creating 
a digital twin of the vote scrutiny, while 
in parallel we will look to initiate 
partnerships with other electoral 
commissions.

14



FOr thE AEC,  
thE vaLuE haS bEEN 
NOt ONLy thE vOtEr 
SatISFaCtION, but wE 
havE uSED MODELS tO 

prEDICt wOrkINg hOurS 
FOr varIOuS vOtE 

COuNtINg aCtIvItIES.

RESEARCH AND 
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HIGHLIGHTS
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I P u p I L X  –  C L O S E  Q u a rt E r  b at t L E  O p t I M I S E D 
E y E  T r a C k I N g  t E C h N O L O g y

Close quarter battle (CQB) shooting 
skills require the soldier to develop a 
good gaze pattern technique in 
addition to accurate shot placement. 
Eye trackers have been used in the 
past to identify good gaze patterns, 
and those requiring remediation 
training. Current off the shelf (COTS) 
solutions are designed to assist 
computer research and are thus not 
optimised for the type of gaze 
behaviour seen in soldiers 
undertaking CQB shooting tasks. 

These type of tasks also require the use 
of ballistic glasses to protect against 
debris when using simulated 
ammunition in an enclosed space, which 
COTS solutions cannot support. Current 
COTS solutions are also characterised by 
a low sampling rate and require the 
presence of a technician and extensive 
data analysis. iPupilX has been adopted 
to address this challenge where soldiers’ 
cognitive behaviour could be monitored 
in real time while engaged in training 
exercises. 

iPupilX is integrated within the combat 
soldiers’ protective gear and ballistic 
glasses, as shown in Figure 1. iPupilX, 
while providing real time perspective 
view of the soldiers’ mental state and 
cognitive behaviour, records the 
training session for after action 
playback, review and feedback. 

iPupilX, as shown in Figure 2, is a light 
weight, wearable, wireless and mobile 
technology platform. iPupilX provides 
real-time eye gaze monitoring for 
performance assessment of defence 
operators in highly dynamic 
environments. iPupilX equipped with 
Artificial Intelligence, provides 
capability to monitor the dynamics of 
the environments in real-time. 
Embedded haptics actuators can 
generate real-time alerts during any 
pre-defined violations by the operators 
and/or during cognitive decline such as 
lack of situational awareness, fatigue 
and attention. 

iPupilX has the capability to stream the 
real-time video feed over Wi-Fi to the 
assessors as well as record the activity 
sessions, which can be played back 
straight after the training session  
to provide accurate feedback to  
the players.

 Figure 1. iPupilX integrated with soldiers’ protective gears  

 Figure 2. iPupilX

 Click above to watch the video 
overview and learn more about  

the possibilities with iPupilX.

https://www.youtube.com/watch?v=7JounsZ_rxo
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L I g h t  I N S I g h t  T r I a L  ( L I T ) :  
S M a rt  b I k E  L I g h t S  D ata  
a N D  r O a D  S a f E t y

Historically, insights related to the 
road safety issues faced by people 
who ride bicycles in Victoria has been 
limited. This has in turn left a gap in 
knowledge and limited evidence to 
inform road safety improvements. In 
response, a team of road safety 
experts, researchers and cyclists are 
investigating whether the use of 
smart bicycle lights can address this 
gap and therefore improve safety for 
this group of road users.

Given the recent increase in active 
travel participation during the 
COVID-19 period and growing cycling 
infrastructure, initiatives for safer 
cycling are likely to further boost and 
encourage cycling participation.

Increasing the visibility of people who 
ride bikes is one of the key strategies to 
improve their safety. 

The technology integrated into  
See.Sense’s bike light has the potential 
to increase the visibility of cyclists and 
reveal data insights related to safety, 
cycling environment, and riding quality. 
These insights will create tremendous 
opportunities for safety diagnosis and 
policy making for safer cycling.

This trial aims to establish if providing 
cyclists with this world-leading 
technology that enhances their visibility 
will also provide new insight into the 
road safety issues faced by this group.

Researchers from the School of 
Engineering, the Institute for Intelligent 
Systems Research and Innovation (IISRI) 
and the School of IT form a new 
dynamic research team who is 
collaborating with the Transport 
Accident Commission (TAC), See.Sense 
and the iMOVE CRC to run an  
Australia-first trial using See.Sense’s 
smart bike light technology.

The IISRI team consisted of:
• Professor Douglas Creighton
• Dr Vu Le 
• Dr James Zhang 
• Assoc. Prof Michael Johnstone
• Assoc. Prof Zoran Najdovski
• and Professor Chee Peng Lim. 

IISRI supported the project through the 
design and development of the digital 
dashboard with a series of data 
processing and analytic functionalities. 
The dashboard integrates both the 
Context-as-a-Service (CoaaS) platform 
and the Intelligent Data Exploration and 
Analytics Suite (IDEAS) developed 
in-house by Deakin researchers. 
Comprehensive analyses of the 
recorded data from smart bike lights 
can be performed through the 
dashboard, allowing TAC, See.Sense 
and cyclists to derive key insights and 
findings pertaining to road safety of 
cyclists. The IISRI team also supported 
the project through project 
management and project governance 
throughout the cycling trial period.

RESEARCH AND 
COLLABORATION 

HIGHLIGHTS
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CO M M E r C I a L  R E a Dy
S T I C K E  -  S Y S t E M S  T h I N k I N g  F O r  t h E  w O r L D 

2 0 2 1

Solving complex real world challenges 
often requires collaborative 
engagement with a broad stakeholder 
group to achieve a shared 
understanding of a problem and 
agreement on actions to address.

The first step to addressing complex 
challenges is often being able to 
achieve consensus on the nature of the 
problem, requiring identification of 
contributing factors, causal 
interrelationships and influences 
involved. From this base, policy and 
program initiatives to overcome the 
challenge are identified and initiated. 
Tracking progress and reviewing 
effectiveness of initiatives will 
ultimately drive follow on actions  
over time, aiming to take control  
of the challenge. 

Often the time and effort spent coming 
to grips with complex or ‘wicked’ 
problems, identifying what needs  
to be done, and being able to track 
impact of policy and program  
initiatives is extensive. 

A cross-faculty team of researchers at 
Deakin University has designed a new 
tool that revolutionises the way insights 
surrounding complex issues can be 
obtained, shared, analysed and tracked 
through the power of systems thinking. 

Systems Thinking in Community 
Knowledge Exchange STICKE is a 
software platform that has been 
successfully employed in programs 
across the health and government 
sectors. Using STICKE, these programs 
have repeatedly and at various stages 
yielded results of an unprecedented 
richness for all stakeholders.

By adopting a group model building 
approach and transferring the process 
to a virtual platform, STICKE users can 
engage with a stakeholder community 
to speed up the consultation process, 
more easily communicate and achieve 
consensus on problems, agree policy 
and program initiatives - with 
engagement across broader 
stakeholder pools. 

STICKE generates causal loop diagrams 
showing a stakeholder community’s 
understanding of the complex problem 
in entirety, contributing factors, 
relationships and influences all in  
one platform. 

Facilitators are able to use STICKE in 
workshops, one-on-one, and distributed 
survey modes to capture information 
and construct in-depth connection 
circles which direct focus on cause and 
effects more efficiently with less cost, 
time and resources. Stakeholders can be 
granted access to STICKE providing them 
the ability to view and contribute to the 
development of projects in their  
own time. 

STICKE is not standing still – IISRI is 
building additional functionality which 
will further advance the solution’s 
capabilities to cultivate and consolidate 
increasing amounts of data from both 
historical and current sources. 

Get unstuck. See solutions. 
Build strategies.

Visit: https://sticke.io

RESEARCH AND 
COLLABORATION 

HIGHLIGHTS

https://sticke.io
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M I C H A E L  J O H N S T O N E

Assoc. Prof Michael Johnstone is 
an expert in process simulation 
modelling for decision support with 
more than 15 years of experience 
working with industry. Michael 
has extensive experience in the 
application of agent-based modelling 
and simulation-based optimisation, 
financial modelling and creating novel 
algorithms and decision support 
software platforms in a variety of 
domains, including manufacturing, 
logistics, airports, warehousing  
and mining. 
Systems modelling is an approach to 
study complex problems, allowing 
investigation into system behaviour in a 
virtual environment. Abstracting the 
system into a model to answer address 
a specific problem can be a challenge, 
but once a model is created and 
validated, the model allows limitless 
experimentation. Additionally, the 
model can be combined with other 
techniques, such as scheduling or 
optimisation, to provide further insight 
into the studied problem.

Michael has delivered major  
multi-disciplinary research projects  
to Government agencies including the 
Australian Electoral Commission,  
the Office for Transport Security, the 
Department of Transport and Regional 
Services, and the Department  
of Defence.

He has particularly enjoyed working 
with the AEC, using modelling and 
simulation to investigate the resourcing 
of polling places in both normal and 
covid scenarios. Additionally, efficiency 
gains within the polling place were 
identified and have been implemented 
at subsequent electoral events. Future 
research with the AEC will be aimed at 
generating efficient vote counting 
schedules, again using models to 
inform decision making. 

In his spare time Michael has recently 
taken to rowing, he has always enjoyed 
music and reading and loves to watch 
the Cats in the AFL or the occasional 
Star Wars movie with his four children.

Future research with the AEC will 
be aimed at generating efficient 

vote counting schedules.

ASSOCIATE PROFESSOR  
MICHAEL JOHNSTONE,  
ASSOCIATE PROFESSOR  
OF SYSTEMS MODELLING
PhD (Systems Modelling and  
Simulation), Deakin University,  
B.Eng. with Honours (Computronics),  
Deakin University.

EARLY CAREER RESEARCHERS 
AND HIGHER DEGREE 
RESEARCH STUDENTS 
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D R  N A V I D  M O H A J E R
Dr Navid Mohajer began his career at 
Deakin University in 2014 as a PhD 
candidate under the supervision of 
Alfred Deakin Professor Saeid 
Nahavandi, where he published in 
several high-ranked journals and 
collaborated with senior researchers 
to deliver industry funded projects. 

Following completion of his PhD, Navid 
started working as a Research Fellow 
within IISRI and has delivered many 
major projects funded by Australian 
government, industry, and Defence. 

As a valued member of IISRI, he has 
worked with a variety of simulation 
platforms and world-class research 
facilities for designing, modelling and 
simulation, optimisation, and 
experimental prototyping. Navid has 
been collaborating with several 
researchers and professors at Deakin 
University to cover theories and 
algorithms, and experimental works. 

Navid has made significant contributions 
to the field of computational algorithm 
for Multi-Body Systems (MBS), and 
several case studies have been 
developed and analysed using this 
approach, including vehicle dynamics, 
human biomechanics and Whole-Body 
Vibration (WBV). He has developed the 
first simulation engine, which can be 
used for the development of physical 
models used for tuning and optimisation 
of vehicle dynamics subsystems for 
road surface and path modelling, with 
the outcomes published in several  
high impact publications. 

Navid’s contribution in simulation and 
improvement of Autonomous Vehicles 
(AV) subsystems has focused on  
design of control system dynamics, 
Signal Processing (SP) and System 
Identification (SI). 

He has designed and developed a path 
tracking controller of AV and applied AI 
algorithms (e.g. Genetic Algorithm and 
Neural Networks) to optimise the 
dynamic responses of the system and 
improve the performance and stability 
of the controller. 

The focus of his research has been on 
application of AV in simulated 
environments, which has application in 
development of physical and dynamic 
models in time-domain as well as V2X 
interaction among humans, AVs and 
infrastructures. These applications  
are valuable to the evaluation and 
prototyping of vehicle dynamics  
and AV using motion simulator. 

Other areas of research interest include 
significant contributions to the 
mechanical design, motion analysis and 
Finite Element Analysis (FEA) of motion 
systems where he was responsible for 
the mechanical design and analysis of 
the first High-G Centrifuge System for 
pilot training in Australia. The system 
has an efficient and low-cost structure 
and can be used for advanced motion 
training for aircrew safety and human 
performance analysis.

This simulation engine can be used for the 
development of physical models used for tuning and 

optimisation of vehicle dynamics subsystems.
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D R  J A M E S  Z H A N G
James’ work focuses on understanding 
the behaviour of real-world complex 
systems through simulation, data 
analytics, machine learning and 
optimisation. James has been involved 
in many large industrial and 
government modelling and analytics 
projects, from transport and 
manufacturing, to social infrastructure 
which deliver critical services such as 
logistics and social solutions to a 
diverse and dynamic population.

Most recently, James has been working 
with the AEC on optimising the 
scheduling of the national polling system. 
The objective is to reduce the time and 
human resources on vote scrutiny 
activities at hundreds of electorate 
divisions across the nation. It involves 
linear programming, mixed integer 
programming, and constraint satisfaction 
problems. Overall a challenging but 
interesting problem to solve!

James is also part of the team working 
on the road safety project to improve 
cycling safety at intersections using 
proactive personalized safety alerts. 
The insights from the research will help 
road safety authorities to prioritise and 
plan resources to target the most 
dangerous intersections, the so-called 
hotspots. A combination of machine 
learning and statistics models are 
constructed, and their strengths and 
accuracies are compared.

Previous work has involved equipment 
health and condition monitoring, 
where machine learning algorithms in 
the cloud monitored the data stream 
and generated alerts for maintenance 
and repair weeks before the actual 
faults occur, reducing the cost and the 
disruption to the operation.

James also conducted research on two 
projects spanning five years on 
automated performance evaluation 
and debriefing for medical training. 
Machine learning techniques are 
applied to analyse hundreds of 
thousands of real and simulated 
training sessions to uncover the hidden 
behavioural patterns. The comparison 
results are then used for clustering and 
classifying these training data.

Other research includes simulation 
projects, baggage handling systems for 
many international airports, air cargo 
and airport security research and 
manufacturing process for 
multinational corporations. The 
outcomes and recommendations from 
the simulated what-if scenarios offer 
essential decision support for operation 
design and achieve substantial 
economic benefits.

In his spare time, James likes to cycle 
and walk along the beautiful trails along 
the river and the creeks in and around 
the Geelong region.

S T A F F / S T U D E N T  S P O T L IG H T
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D R  I M A L I  H E T T I A R A C H C H I
Dr Imali Hettiarachchi has been with 
Deakin University for more than 12 
years, since joining Deakin University 
as a PhD candidate in 2009. After 
obtaining her PhD degree in 
Engineering she joined IISRI as a 
Research Fellow in 2014, where her 
key research area has been in human 
performance modelling and 
assessment using physiological 
signals. Imali leads research in human 
performance analysis using 
physiological signals including 
electroencephalography (EEG)-based 
brain waves, electrocardiography 
(ECG), galvanic skin response (GSR) 
and eye-tracking. 

Her primary research areas include 
cognitive state assessments of 
individuals and teams, under different 
work and training conditions. She has 
extensive background in deriving 
experimental design, complex signal 
processing techniques, time-series 
analysis, statistics, and machine 
learning applied to multi-disciplinary 
projects. She has also contributed into 
brain-computer-interface (BCI) 
research working on analysis algorithms 
to improve BCI-accuracy. 

During her time with IISRI, Imali has 
been involved in multiple industry 
funded projects. Her first engagement 
in one such project was with General 
Motors (GM) , Australia and Excellerate 
Australia (AutoCRC ), just after her 
return from maternity leave. The 
project’s aim was to develop an 
Ingress/Egress assessment tool to  
allow a computer-based virtual vehicle 
design. Imali was extensively involved 
in the field trials and made research 
contribution to the project via 
statistical analysis of anthropometric 
data and developed an objective 
discomfort measure based on  
muscle forces. 

This project is very special to her as the 
team won 2016 Society of Automotive 
Engineers (Australasia) Mobility 
Engineering Excellence Gold Award  
for Accessibility. 

She has also been a principal 
investigator of several projects with  
the Defence Science and Technology’s 
Aerospace Division, where time-series 
analysis techniques have been applied 
to eye-gaze data. 

More recently, Imali has broadened  
her research interests by becoming 
involved in modelling and simulation 
projects. She has been involved in a 
project with Carbon Revolution,  
where she developed discrete event 
simulation (DES) models for current  
and future production scenarios of the 
factory which use data at process level 
and entity dynamics for decision 
support via data analysis and 
visualisation techniques. 

Imali loves cooking and gardening  
and is a mother of two children, a 
14-year-old teenage boy Lashen and  
an adorable 7-year-old girl Oneli. Her 
free time is spent mostly with the kids, 
playing music together, cooking or 
going for a walk, especially on  
the beach.

S T A F F / S T U D E N T  S P O T L IG H T
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M R  A S H E R  W I N T E R
Mr Asher Charles Winter commenced 
his PhD candidature in 2021 after 
completing a Bachelor of 
Mechatronics Engineering (Honours) 
at Deakin University, during which 
time he was awarded the Deakin 
College 2017 Academic Scholarship 
Award, the SEW-EURODRIVE 
Scholarship in Mechatronics 
Engineering and was titled the Deakin 
College Highest Achiever for the 
Diploma of Engineering in 2017. He 
represented Deakin University at the 
2018 Warman Design & Build 
Competition held in Sydney and the 
2019 ECD Smart Agriculture Robotic 
Competition held in Dubai. 

Asher’s PhD study is titled “Optimally 
Designed High-G Centrifuge System” 
and investigates the analysis and 
optimisation of a kinematic and dynamic 
design for a Human Centrifuge System in 
addition to investigating the dynamic 
effects of the centrifuge motion on 
human physiology. The aim for such 
optimisation and dynamic effect analysis 
is to produce an optimal centrifuge that 
can accurately generate G-forces and 
motion scenarios produced by advanced 
aircraft with insight on how the forces 
and motion dynamically affect aircrew. 
For his studies, he’s working with 
Cyclone, the novel centrifuge located 
here at IISRI. 

Asher has a passion for conducting 
research in robotics, the physical design 
of products, biomechanics, and the use 
of robotics and mechanics for the 
enhancement of human performance. 
He happily spends his time designing 
and manufacturing robotic systems but 
has other interests including prop and 
set design and once had aspirations of 
working within cinema creating props, 
sets, and effects. Asher also enjoys 
music production and playing the guitar, 
hiking and climbing. 

Asher is also constructing his first 
ant-weight robot and looking to enter 
the Melbourne non-destructive robot 
fight competitions.

S T A F F / S T U D E N T  S P O T L IG H T

M S  N I C O L E  T O O M E Y
Commencing her PhD in January,  
2021 at IISRI, Ms Nicole Toomey  
has completed her Bachelor of 
Psychological Science and her 
Graduate Diploma of Psychology 
(Advanced) at Deakin University. 

Throughout her time at Deakin,  
Nicole has become passionate about 
improving the human-environment 
interaction in an applied and objective 
manor. She is passionate about social 
statistical analyses and bridging the gap 
between subjective and objective 
measurement in the multidisciplinary 
field of engineering psychology, 
otherwise known as human factors 
engineering. 
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TOP L-R:
Professor Iain Martin 
Vice Chancellor
Alfred Deakin Professor Julie Owens 
Deputy Vice-Chancellor Research, Chairperson

Alfred Deakin Professor Saeid Nahavandi 
Director, IISRI

Professor Doug Creighton 
Deputy Director, IISRI

MIDDLE L-R:
Professor Rachel Huxley 
Executive Dean, Faculty of Health

Professor Vanessa Lemm 
Executive Dean, Faculty of Arts and Education

Mr Ross Mahon 
Executive Director, Deakin Research Innovations

Professor Peng Shi 
External Independent Director

BOTTOM L-R:
Mr Jamie Baensch 
External Independent Director

Mr Bob Parker 
External Independent Director

Mr Steve Quinn 
External Independent Director
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f I N a N C I a L 
S u M M a ry

IISRI FINANCIAL SUMMARY (TOTAL FUNDS)
FOR PERIOD ENDED 31 DECEMBER 2021

2021 Actual 
$

I N C O M E
Research Income 4,559,473

Other Income 4,582

Research Allocation / University Contribution 4,336,523

TOTAL INCOME 8,900,579

E M P L O Y M E N T
Academic Salaries 4,481,257

General Salaries 1,590,931

Other Employment Costs 46,591

TOTAL EMPLOYMENT COSTS 6,118,779

N O N - S A L A R Y  E X P E N S E S
Building and Grounds Infrastructure Costs 0

Comms, Marketing and Promotion 3,450

Consumables 754,539

Depreciation and Amortisation 1,216,607

Equipment - Repairs, Maintenance and Other 247,257

Other Costs 287,907

Professional, Legal and Consultants 6

Staff Recruitment and Other / Library Information Resource Expense 52,208

Student Expenses 186,431

Travel, Catering and Entertainment 33,394

TOTAL NON-SALARY EXPENSES 2,781,799

SURPLUS/(DEFICIT) 0
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1. S. Aadhithiyan, R. Raja, Q. Zhu, J. Alzabut, M. Niezabitowski, and C. Lim, “Modified 
projective synchronization of distributive fractional order complex dynamic networks 
with model uncertainty via adaptive control,” Chaos, Solitons & Fractals, vol. 147,  
pp. 110853, 2021.

2. S. Aadhithiyan, R. Raja, Q. Zhu, J. Alzabut, M. Niezabitowski, and C. J. N. P. L. Lim, 
“Exponential synchronization of nonlinear multi-weighted complex dynamic networks 
with hybrid time varying delays,” Neural Processing Letters, vol. 53, no. 2,  
pp. 1035-1063, 2021.

3. M. Abdar, M. A. Fahami, S. Chakrabarti, A. Khosravi, P. Pławiak, U. R. Acharya,  
R. Tadeusiewicz, and S. Nahavandi, “BARF: A new direct and cross-based binary residual 
feature fusion with uncertainty-aware module for medical image classification,” 
Information Sciences, vol. 577, pp. 353-378, 2021.

4. M. Abdar, F. Pourpanah, S. Hussain, D. Rezazadegan, L. Liu, M. Ghavamzadeh, P. Fieguth, 
X. Cao, A. Khosravi, and U. R. Acharya, “A review of uncertainty quantification in deep 
learning: Techniques, applications and challenges,” Information Fusion, vol. 76,  
pp. 243-297, 2021.

5. M. Abdar, M. Samami, S. D. Mahmoodabad, T. Doan, B. Mazoure, R. Hashemifesharaki, 
L. Liu, A. Khosravi, U. R. Acharya, and V. Makarenkov, “Uncertainty quantification in skin 
cancer classification using three-way decision-based Bayesian deep learning,”  
Computers in biology and medicine, vol. 135, pp. 104418, 2021.

6. M. Ahmadian, M. Ahmadi, S. Ahmadian, S. M. J. Jalali, A. Khosravi, and S. Nahavandi, 
"Integration of Deep Sparse Autoencoder and Particle Swarm Optimization to Develop a 
Recommender System." 2021 IEEE International Conference on Systems, Man,  
and Cybernetics (SMC), pp. 2524-2530, 2021.

7. M. Ahmed, A. Abobakr, C. P. Lim, and S. Nahavandi, “Policy-Based Reinforcement 
Learning for Training Autonomous Driving Agents in Urban Areas With Affordance 
Learning,” IEEE Transactions on Intelligent Transportation Systems, 2021.

 ABSTRACT - Learning to drive in urban areas is an open challenge for autonomous 
vehicles (AVs), as complex decision making requirements are needed in multi-task 
co-ordinations environments. In this paper, we propose a hybrid framework with a 
new perception model involving affordance learning to simplify the surrounding urban 
scenes for training an AV agent, along with a planned trajectory and the associated 
driving measurements. Our proposed solution encompasses two main aspects. Firstly, 
a supervised learning network is used to map the input sensory data into affordance 
predictions. The predicted affordances provide a low-dimensional representation of 
surrounding scenes of the AV in the form of key perception indicators, e.g., true or 
false with respect to a traffic light signal. Secondly, a deep deterministic policy gradient 
model that maps the perception information into a series of actions is devised. We 
evaluate the proposed solution using the CARLA driving simulator in an urban town and 
evaluate the performance in a new, unseen town under different weather conditions. 
The quantitative and qualitative results indicate that our proposed solution can 
generalize well to cope with different traffic solutions and environmental conditions. 
Our proposed solution also outperforms other baseline methods in a comparative 
study in handling various AV driving tasks with different levels of difficulty. In addition, 
the model trained with simulated scenes yields promising prediction results when 
testing on recorded video streams on real-world highway and suburb environments 
with varying traffic and weather conditions.

8. M. Ahmed, C. P. Lim, and S. Nahavandi, "A Deep Q-Network Reinforcement Learning-
Based Model for Autonomous Driving." 2021 IEEE International Conference on Systems, 
Man, and Cybernetics (SMC), pp. 739-744, 2021.

9. M. Akbari, H. Kabir, A. Khosravi, and F. Nasirzadeh, “ANN-Based LUBE Model for Interval 
Prediction of Compressive Strength of Concrete,” Iranian Journal of Science Technology, 
Transactions of Civil Engineering, pp. 1-11, 2021.
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10. W. Al-Ashwal, H. Asadi, S. Mohamed, S. Alsanwy, L. Kooijman, D. Nahavandi,  
A. A. Alqumsan, and S. Nahavandi, "Cybersickness Measurement and Evaluation 
During Flying a Helicopter in Different Weather Conditions in Virtual Reality." 2021 IEEE 
International Conference on Systems, Man, and Cybernetics (SMC), pp. 2152-2157, 2021.

 ABSTRACT - The conflicts between the perceived sensation of the different sensory 
systems can cause adverse effects which is known as motion sickness (MS) and the side 
effects of MS include nausea, dizziness, stomach awareness etc. Virtual reality sickness 
(also called Cybersickness or visually induced motion sickness (VIMS)) happens during 
exposure to a virtual environment when senses transfer conflicting sensation signals 
to the brain. The symptoms of Cybersickness are similar to motion sickness symptoms. 
The adverse effects of this common phenomenon can negatively affect the training 
outcome and benefits using VR, undermine users’ health and usefulness of simulators 
as it involves health risk and contributes to the increase of dropout rates. Therefore, 
to mitigate these issues, MS should be detected and measured. The primary objective 
of this study is to subjectively and objectively detect and quantify cybersickness 
level using a helicopter simulator. This study has also investigated the change in 
cybersickness self-reported scores in different weather conditions such as clear and 
stormy. Simulator sickness questionnaire (SSQ) has been employed for subjective 
scoring. This research also aimed to correlate SSQ scores with physiological data such 
as Galvanic Skin Response (GSR). The findings demonstrated that the SSQ total score 
(TS) has increased significantly from clear weather to stormy for the participants. There 
is also a positive correlation found between the change in TS and the amount of GSR 
but not significant.

11. F. Albardi, H. D. Kabir, M. M. I. Bhuiyan, P. M. Kebria, A. Khosravi, and S. Nahavandi,  
"A comprehensive study on torchvision pre-trained models for fine-grained inter-species 
classification." 2021 IEEE International Conference on Systems, Man, and Cybernetics 
(SMC), pp. 2767-2774, 2021.

12. M. Algumaei, I. T. Hettiarachchi, R. Veerabhadrappa, and A. Bhatti, "Wavelet Packet 
Energy Features for EEG-Based Emotion Recognition." 2021 IEEE International 
Conference on Systems, Man, and Cybernetics (SMC), pp. 1935-1940, 2021.

13. M. S. Ali, G. Narayanan, S. Nahavandi, J.-L. Wang, and J. Cao, “Global dissipativity analysis 
and stability analysis for fractional-order quaternion-valued neural networks with time 
delays,” IEEE Transactions on Systems, Man, Cybernetics: Systems, 2021.

14. R. Alizadehsani, Z. Alizadeh Sani, M. Behjati, Z. Roshanzamir, S. Hussain, N. Abedini, 
F. Hasanzadeh, A. Khosravi, A. Shoeibi, and M. Roshanzamir, “Risk factors prediction, 
clinical outcomes, and mortality in COVID-19 patients,” Journal of medical virology,  
vol. 93, no. 4, pp. 2307-2320, 2021.

15. R. Alizadehsani, A. Khosravi, M. Roshanzamir, M. Abdar, N. Sarrafzadegan, D. Shafie, 
F. Khozeimeh, A. Shoeibi, S. Nahavandi, M. Panahiazar, and Medicine, “Coronary 
artery disease detection using artificial intelligence techniques: A survey of trends, 
geographical differences and diagnostic features 1991-2020,” Computers in Biology,  
vol. 128, pp. 104095, 2021.

16. R. Alizadehsani, M. Roshanzamir, S. Hussain, A. Khosravi, A. Koohestani, M. H. Zangooei, 
M. Abdar, A. Beykikhoshk, A. Shoeibi, and A. Zare, “Handling of uncertainty in medical 
data using machine learning and probability theory techniques: A review of 30 years 
(1991-2020),” Annals of Operations Research, pp. 1-42, 2021.

17. R. Alizadehsani, D. Sharifrazi, N. H. Izadi, J. H. Joloudari, A. Shoeibi, J. M. Gorriz,  
S. Hussain, J. E. Arco, Z. A. Sani, and F. Khozeimeh, “Uncertainty-Aware Semi-Supervised 
Method Using Large Unlabeled and Limited Labeled COVID-19 Data,” ACM Transactions 
on Multimedia Computing,Communications, Applications, vol. 17, no. 3s, pp. 1-24, 2021.

18. A. A. Alqumsan, S. Khoo, A. Arogbonlo, and S. Nahavandi, "Adaptive Neural Network 
Based Sliding Mode Control of Continuum Robots with Mismatched Uncertainties."  
2021 IEEE International Conference on Systems, Man, and Cybernetics (SMC),  
pp. 2602-2607, 2021.

19. S. Alsanwy, H. Asadi, A. Alqumsan, S. Mohamed, D. Nahavandi, and S. Nahavandi,  
"The Effects of Different Body Positions on Human Physiological Responses Using 
Universal Motion Simulator." 2021 IEEE International Conference on Systems, Man,  
and Cybernetics (SMC), pp. 1209-1214, 2021.

20. P. Arora, A. Khosravi, B. Panigrahi, and P. Suganthan, “Remodelling State-Space Prediction 
With Deep Neural Networks for Probabilistic Load Forecasting,” IEEE Transactions on 
Emerging Topics in Computational Intelligence, 2021.

21. A. Aryanfar, A. Gholami, M. Pourgholi, M. Zandi, and A. Khosravi, "Using type-2 fuzzy 
in decision-making for wind potential assessment in Iran.", 7th Iran Wind Energy 
Conference (IWEC2021), pp. 1-5.

22. N. Ayoobi, D. Sharifrazi, R. Alizadehsani, A. Shoeibi, J. M. Gorriz, H. Moosaei, A. Khosravi, 
S. Nahavandi, A. G. Chofreh, and F. A. Goni, “Time series forecasting of new cases and 
new deaths rate for COVID-19 using deep learning methods,” Results in Physics, vol. 27, 
pp. 104495, 2021.

23. N. Azdaki, S. Moezi, M. Behjati, R. Alizadehsani, A. Shoeibi, A. Khosravi, S. Nahavandi,  
and S. M. Shariful Islam, “Ruptured Hydatid Cysts Resulted in Infectious Pericardial 
Effusion and Development of Cardiac Tamponade: A Rare Presentation,” 
Multidisciplinary Cardiovascular Annals, vol. 12, no. 2, 2021.

24. M. E. Basiri, S. Nemati, M. Abdar, S. Asadi, and U. R. J. K.-B. S. Acharrya, “A novel  
fusion-based deep learning model for sentiment analysis of COVID-19 tweets,”  
Knowledge-Based Systems, vol. 228, pp. 107242, 2021.
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from Treatment-Related Effects in Brain Tumours,” in Royal Australian and New Zealand 
College of Radiologists Annual Scientific Meeting, 2021.

26. P. Bhandari, C. Boyle, J. Gong, K. M. Law, and D. Creighton, "Ongoing transformation of 
critical infrastructure systems as cyberphysical-human systems." 2021 IEEE International 
Conference on Systems, Man, and Cybernetics (SMC), pp. 3342-3347, 2021.

27. N. Boonsatit, G. Rajchakit, R. Sriraman, C. Lim, and P. Agarwal, “Finite-/fixed-time 
synchronization of delayed Clifford-valued recurrent neural networks,”  
Advances in Difference Equations, vol. 2021, no. 1, pp. 1-25, 2021.
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“Finite-time synchronization of clifford-valued neural networks with infinite distributed 
delays and impulses,” IEEE Access, vol. 9, pp. 111050-111061, 2021.

29. N. Boonsatit, R. Sugumar, D. Ajay, G. Rajchakit, C. P. Lim, P. Hammachukiattikul, M. Usha, 
and P. Agarwal, “Mixed-Infinity and Passive Synchronization of Markovian Jumping 
Neutral-Type Complex Dynamical Networks with Randomly Occurring Distributed 
Coupling Time-Varying Delays and Actuator Faults,” Complexity, vol. 2021, 2021.

30. L. Briese, T. M. Gregory, N. Mohajer, M. Watson, S. Mohamed, and S. Nahavandi, 
"Evaluation of Design Optimisation Techniques in Structural Framing." 2021 IEEE 
International Conference on Systems, Man, and Cybernetics (SMC),  
pp. 1093-1098, 2021.

 ABSTRACT - Structural design optimisation can significantly contribute to the 
identification of the best shape and geometry of a structure that results in lighter, 
stronger, and more affordable to manufacture materials for both large scale 
manufacturing and one-off bespoke performance components. Being both modern 
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Uncertainties of different levels and different types exist in various domains of 
cloud computing. This survey aims to discuss all types of uncertainties and their 
effect on different components of cloud computing. The article first presents the 
concept of uncertainty and its quantification. A vast number of uncertain events 
influence the cloud, as it is connected with the entire world through the internet. 
Five major uncertain parameters are identified, which are directly affected by 
numerous uncertain events and affect the performance of the cloud. Notable events 
affecting major uncertain parameters are also described. Besides, we present notable 
uncertainty-aware research works in cloud computing. A hype curve on uncertainty-
aware approaches in the cloud is also presented to visualize current conditions and 
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intelligent systems in cloud management over time. This article may provide a deeper 
understanding of managing cloud resources with uncertainties efficiently to future 
cloud researchers.

54. K. Kakhi, R. Alizadehsani, A. Khosravi, S. Nahavandi, and S. Islam, “Challenges of Internet 
of Medical Things for Electronic Healthcare ” in International IEEE Conference and 
Workshop in Obuda on Electrical and Power Engineering, Budapest, Hungary, 2021.

P U b L IC A T IO N S

30



31

55. P. M. Kebria, A. Khosravi, and S. Nahavandi, “Stable Neural Adaptive Filters for 
Teleoperations With Uncertain Delays,” IEEE Robotics Automation Letters, vol. 6, no. 4, 
pp. 8663-8670, 2021.

 ABSTRACT - Uncertainties in communication networks negatively affect the 
performance and usability of teleoperation systems, specially, in time-critical 
applications such as telesurgery. There already exist different methods to tackle this 
problem using filtering and learning approaches to smoothly estimate perturbed 
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such systems under random time-delay perturbations. This study employs and 
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 ABSTRACT - Obesity is a chronic disease that contributes to additional comorbidities 
including diabetes, kidney disease and several cancers. Change4Campbelltown 
implemented a ‘whole of system’ approach to address childhood overweight and 
obesity. We present methods to track implementation and stakeholder engagement in 
Change4Campbelltown.

 Change4Campbelltown aimed to build capacity among key leaders and the broader 
community to apply techniques from systems thinking to develop community-
led actions that address childhood obesity. Change4Campbelltown comprised 
development of a stakeholder-informed Causal Loop Diagram (CLD) and locally-
tailored action plan, formation of key stakeholder and community working groups 
to prioritise and implement actions, and continuous monitoring of intervention 
actions. Implementation data included an action register, stakeholder engagement 
database and key engagement activities and were collected quarterly by the project 
management team over 2 years of reporting.

 Engagement activities increased level of community engagement amongst key leaders, 
the school-sector and community members. Community-led action increased as 
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of Coriolis acceleration and feet-to-head acceleration ratio can be minimised by 
adopting a proper orientation of the gondola. This outcome can be an important step 
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 ABSTRACT - The motorized antenna mechanism is the central part of healthy 
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control tracking system using the 6-DoF motion of the ABB irb6600 robot is designed 
and developed using TCP/IP communication technique between MATLAB and IRC5 
controller aiming to accurately track the satellite path with the ability to decrease 
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